Abstract: Introduction. HIV/AIDS disproportionately affects Hispanics in the United States, a diverse and heterogeneous population. The purpose of this study was to evaluate the relationship of acculturation with HIV and hepatitis C testing, and access to care among Hispanics at risk for HIV. Methods. We recruited 600 Hispanics from STD clinics, community-based organizations, and needle exchange programs in Los Angeles County. Results. Low levels of acculturation were significantly associated with having fewer HIV tests (OR 1.98, 95% CI 1.24, 3.15), no hepatitis C tests (OR 2.61, 95% CI 1.77, 3.84), testing positive for HIV (OR 2.67, 95% CI 1.04, 6.83), and low levels of access to care (β50.06; p,.05). Conclusions. Low levels of acculturation are an important barrier to the use of HIV-related health care services. Our findings may inform the development of effective interventions that address the cultural and behavioral differences among Hispanic subgroups.
H IV/AIDS is on the rise in the Hispanic population in the United States. While Hispanics constituted 14% of the U.S. population in 2006, 1 they accounted for 22% of new HIV and AIDS cases.
2 Hispanics tend to be tested for HIV later than any other ethnic group in the United States. Approximately one-third (32%) of Hispanics who test HIV-positive are diagnosed with full-blown AIDS only a month later. 2 Hispanics with HIV infection are also more likely than non-Hispanic Whites to be co-infected with hepatitis C. 3 Infection with certain hepatitis C virus genotypes in HIV-infected individuals may be associated with more rapid progression to AIDS. 4 Thus, Hispanics in the United States are at disproportionately high risk for HIV infection and AIDS, and the epidemic among Hispanics appears to be worsening.
The Hispanic population is extremely heterogeneous, with varying levels of language fluency, immigration status, country of origin, and number of years lived in the United States. This heterogeneity is often represented best using the construct of acculturation. For developing culturally appropriate HIV prevention programs and improving health care services for this diverse population, it is crucial to understand how acculturation influences the use of HIV prevention and related services, such as HIV counseling and testing, hepatitis C screening, and overall access to medical care. Increasing access to and utilization of health care services is fundamental to controlling the spread of HIV, and to decreasing morbidity and mortality among those who test HIV positive. Furthermore, those who know their HIV status are less likely to transmit the virus to others. 5 Acculturation has been defined as an adaptation to a new or different culture. 6 Acculturation is considered a multidimensional concept, and measuring it is complex and challenging. [7] [8] To describe and understand the concept of acculturation as it applies to Hispanics in the United States, researchers have used various instruments as well as proxy measures, such as (a) proficiency in, use of, and preference for Spanish or English; (b) generational status in the United States-first, second, or third generation; (c) age at immigration; and (d) place of birth (United States vs. foreign born). [9] [10] [11] [12] [13] Research on the association of acculturation with HIV testing and HIV status among Hispanics is scarce. A few studies have shown that less acculturated Hispanics, as defined by limited English proficiency and fewer than five years in the United States, are less likely than more acculturated Hispanics to get tested for HIV. [14] [15] Other studies have suggested that culturally influenced beliefs and practices, such as traditional gender roles and fatalism (the belief that life events are largely beyond a person's control), together with acculturation, may influence HIV testing practices among Hispanics. [16] [17] [18] [19] For example, Mexican American women are often very deferential in their relationships with their physicians. They may not voice concerns about having an HIV test or other HIV-related procedures, and agree to it despite reservations. This might be partly related to acculturation, in that less acculturated women may be less likely to question the physician, and more likely to accept the recommendation that testing be done. 20 No studies of which we are aware examine the association of acculturation with hepatitis C testing and hepatitis C status among Hispanics.
While little is known about the association between acculturation and access to care among Hispanic populations at risk for HIV, highly acculturated Hispanics report more use of several health care and prevention services than less acculturated Hispanics report. [11] [12] [13] 20 Use of English as the primary language (compared with use of both languages or of Spanish only) is positively correlated with a higher frequency of cancer screening, vaccinations, diabetes management, cardiovascular disease management, and general physical, vision, and dental check-ups. 7, 9, 13, [21] [22] Additionally, women of Mexican descent who were born in the United States have been found more likely than women born in Mexico to use preventive services, including screening for breast and cervical cancer. 7 Less acculturated Hispanics also report more obstacles to obtaining health care services. 11, 23 For example, limited English proficiency is associated with poor emotional health and lack of a usual source of health care. 11 We hypothesized that a low level of acculturation constitutes an important barrier to the use of HIV preventive health care services and access to care among Hispanics at risk for HIV in Los Angeles County. Therefore, in this study we (1) examine the association of acculturation with HIV and hepatitis C testing, (2) explore the relationship of acculturation with HIV and hepatitis C status, and (3) assess the association between acculturation and access to care.
Methods
Participants. Data for this study were collected in 2006 as part of a larger National Institutes of Mental Health (NIMH)-funded study assessing the acceptability of future Food and Drug Administration-approved HIV vaccines among vulnerable communities at elevated risk for HIV infection in Los Angeles County. For this analysis, we examined data from the self-identified Hispanic participants only. Hispanics accounted for 49% of the total sample. Participants at elevated risk for HIV infection were recruited in Los Angeles (LA) County using three-stage probability sampling. In stage I, we randomly selected sites from three venue-based strata: 1) LA County sexually transmitted disease (STD) clinics (n512); 2) community-based organizations (CBOs) providing HIV-related prevention services to low income Hispanics at high risk for HIV infection (n58); and 3) needle exchange programs (NEPs) providing clean needles or syringes in exchange for used needles (n58). Probability-proportional-to-estimated size (PPES) sampling assigned the sampling probability for each site to be proportional to its estimated client load. Stage II consisted of randomly selecting sessions of approximately four hours in duration (morning, afternoon, or evening) within each site. A total of 75 sessions from each stratum were sampled (225 sessions across three strata). In stage III, we randomly selected participants within each session at selected sites. Overall refusal rate was 47% (45% among Hispanics). Of the 600 Hispanics in this study, 377 (63%) were recruited from Hispanic CBOs; 142 (23%) were recruited from STD clinics; and 81 (14%) were recruited from the NEPs. Refusal rate did not significantly differ by site.
An individual was eligible for the study if she or he was 18 years of age or older, not an employee of the recruitment site, English-or Spanish-speaking, and capable of providing informed consent based on medical and research staff observations. On site, face-to-face 60-minute interviews were administered by trained interviewers who were all bilingual (English and Spanish) using laptop computers programmed with Questionnaire Development System (QDS) software. 24 Individuals were given $20 for their participation. The study protocol was reviewed and approved by the University of California, Los Angeles (UCLA), University of Toronto, and Los Angeles County Dept. of Health Services Institutional Review Boards. All 600 of the participants in this study provided informed consent.
Measures. The interview items used for this study covered socio-demographic characteristics, HIV testing, HIV status, hepatitis C testing, hepatitis C status, acculturation, and access to care. Hepatitis C testing and hepatitis C status. Hepatitis C testing was assessed by the question, "Have you ever been tested for hepatitis C?" (yes/no). We assessed hepatitis C status by using the item, "Have you ever tested positive for hepatitis C?" (yes/ no) ( Table 1) .
Acculturation. We used four items to measure acculturation, including primary language spoken at home (English vs. Spanish), whether participants were born in the United States (yes/no), number of years living in the United States (10 years or less vs. more than 10 years), and current immigration status (documented vs. undocumented) ( Table 2 ). Participants were asked to specify their current immigration status. Response categories were U.S. citizen or permanent resident; visa for work, student visa, or tour ist visa; and undocumented. Those who reported being a permanent resident or who were in the U.S. on a visa were considered documented. Those who reported being undocumented were categorized as undocumented. We dichotomized number of years in the United States as 10 years or less vs. more than 10 years to reflect the changes in immigration-related laws over the past decade. The Personal Responsibility and Work Opportunity Reconciliation Act (PRWORA) of 1996 further restricted the provision of many federal, state, and local public services to undocumented immigrants, possibly making it even more difficult to obtain health care services than it was before PRWORA. [26] [27] We created a dichotomous acculturation variable (low acculturation vs. high accultura individuals assigned a score of 2 (the mean value of the acculturation scale) or less on the constructed acculturation scale were classified as having low levels of acculturation, and those individuals assigned a score of 3 or 4 on the constructed acculturation scale were classified as having high levels of acculturation.
To assess acculturation in relation to access to care, we used the acculturation scale as a continuous measure. Given that the access-to-care scale is a continuous measure, and has been shown to be reliable and to predict important health outcomes in several studies, we decided to use a continuous measure to assess this relationship. [28] [29] [30] We converted the 0 to 4 scale to a 0 to 100 scale (0, 25, 50, 75, 100), where 0 represents the lowest level of acculturation and 100 represents the highest level of acculturation. All four items in the acculturation scale were significantly correlated with each other (p,.001). Cronbach's alpha for this scale was 0.77.
Access to care. We used a six-item access to care measure (alpha 5 0.75) derived from the HIV Cost and Services Utilization Study (HCSUS) and covering affordability, availability, convenience, and specialist accessibility. [28] [29] [30] These items are presented in Table 3 . We transformed linearly the five-point Likert scale (strongly agree, somewhat agree, unsure, somewhat disagree, strongly disagree) to a 0 to 100 scale (0, 25, 50, 75, 100), where 0 represents the lowest level of access to care and 100 indicated the highest level of access to care. The mean of the six items provided a continuous measure. This measure has been shown to be reliable and to predict important health outcomes in several studies. [28] [29] [30] Data analysis. First, we examined the distributions of all independent and dependent variables. Second, we performed bivariate analyses to examine the unadjusted relation- Reported low access to 1 or more of the above items 94 a Low level of access is defined as strongly/somewhat disagree or unsure to the items above.
ship between acculturation with HIV and hepatitis C testing, HIV and hepatitis C status, and access to care. Third, we used multiple logistic regression to estimate the relationship between acculturation with HIV and hepatitis C testing, and HIV and hepatitis C status adjusting for gender, age, education, income, insurance, and risk category. Intravenous drug use was not included as a covariate in this model due to collinearity. Fourth, we used multiple linear regression to estimate the adjusted association between the access-to-care scale and acculturation adjusting for socio-demographic characteristics and intravenous drug use. Finally, given that legal status of undocumented immigrants may be an important barrier to use of and access to HIV-related health care services, we examine the association between immigration status and access to care, immigration status and HIV testing, and immigration status and health insurance. All analyses were conducted using STATA 8.0 (Stata Corp, College Station, TX).
Results
Demographic characteristics. There were more female participants (55%) than male. Approximately half of the participants were between the ages of 17-34 years (49%), 45% reported less than a high school education, 37% reported an annual income of less than $10,000, and over half (54%) reported no health insurance. Twelve percent reported being men who have sex with men (MSM), and 10% reported engaging in injection drug use in the past 30 days (Table 1) . HIV and hepatitis C characteristics. Almost three-quarters (71%) of participants reported having had two or more HIV tests. A total of 6% of the participants reported being HIV positive, and another 6% either were unsure of their status or had not received their HIV test results. Over one-third (37%) of participants reported being tested for hepatitis C, and of those who were tested, 24% had tested positive. Of those participants who reported having both an HIV and a hepatitis C test, 3% were coinfected with HIV and hepatitis C (Table 1) .
Acculturation and utilization of HIV prevention services. Spanish was the primary language spoken by participants (75%). Fewer than half reported being born in the United States (38%). Most of the foreign-born participants were from Mexico (64%). About one quarter (23%) of participants had been living in the United States for less than 10 years, and 24% of those currently living in the United States reported being undocumented ( Table 2 ). Level of acculturation varied significantly across recruitment sites (p,.001). Participants recruited from STD clinics and CBOs serving Hispanics were significantly less acculturated than participants recruited from NEPs.
In bivariate logistic regression analyses, low levels of acculturation were significantly associated with having fewer HIV tests ( (Table 4) .
Acculturation and access to care. Ninety-four percent of participants reported low access to care on at least one of the six access to care items. Reports of difficulty accessing care ranged from 29% for medical care facilities not conveniently located to 58% for cost being a problem and 59% for not being able to access medical specialists (Table 3) .
In bivariate analyses, higher levels of acculturation were significantly associated with higher levels of access to care (β50.10; 95% CI 0.05, 0.15; p,.001). This association remained statistically significant in the multivariate analyses (β50.06; 95% CI 0.01, 0.18; p,0.05) ( Table 5 ). Multivariate analyses also showed that those with a higher annual income had better access to care (β51.74; 95% CI 0.01, 3.49; p,.05). Participants who reported no health insurance had lower levels of access to care (β5215.87; 95% CI 219.33, 212.41; p,.001), and those who reported injection drug use in the past 30 days also had lower levels of access to care (β528.24; 95% CI 214.10, 22.38; p,.01) ( Table 5 ). 
Discussion
In this socioeconomically diverse sample of Hispanics at risk for HIV in Los Angeles County, we found that participants with low levels of acculturation were less likely to get tested for HIV and hepatitis C than participants with high levels of acculturation, and were more likely to test positive for HIV. Lower acculturation levels were also significantly associated with lower levels of access to health care services. These findings support our hypothesis that low levels of acculturation are an important barrier to the use of HIV-related prevention services and access to medical care. Thus, targeted interventions designed to improve the use of HIV-related counseling and prevention services and access to care are crucial to meeting the health care needs of individuals from this vulnerable population and optimizing their health.
Low levels of acculturation were significantly associated with both lack of HIV testing and testing positive for HIV. Others studies, similarly, have identified an association between lower levels of acculturation and lower likelihood of HIV testing among Hispanics.
14-15 HIV testing patterns may differ by Hispanic subcultures. For example, Mexicans and Mexican Americans have been found less likely than Puerto Ricans to have been tested for HIV.
14 HIV testing and counseling are fundamental to HIV prevention strategies in the United States. This prevention strategy relies on the underlying premise that knowledge of HIV serostatus provides the basis for patient-centered risk reduction counseling. 5 Recognition of the impact of acculturation on HIV testing patterns is valuable for developing and refining current strategies that focus on increasing HIV testing among the diverse U.S. Hispanic population. There are no studies, of which we are aware, that have examined the association between acculturation and HIV status. Our findings suggest that lower levels of acculturation are associated with greater risk for HIV infection. Thus, increasing access to HIV testing and health care services is crucial for improving HIV detection, quality of care, and HIV-related health outcomes among U.S. Hispanics.
Low levels of acculturation were significantly associated with lack of hepatitis C testing. There are no studies, to our knowledge, that have examined the association of acculturation with hepatitis C testing and hepatitis C status in Hispanics. Hepatitis C and HIV have routes of infection in common, including injection drugs and sexual intercourse. One out of every four people with HIV also has hepatitis C. 31 Chronic hepatitis C disease progression is accelerated in individuals co-infected with HIV. 31 The U.S. Public Health Service/Infectious Diseases Society of America (USPHS/IDSA) guidelines recommend that all HIV-infected persons be screened for hepatitis C. 4 Prevention of hepatitis C infection for those not already infected, and reducing chronic liver disease in those who are infected are important concerns for people living with HIV and their health care providers. 4 Our finding that participants with higher levels of acculturation were more likely to test positive for hepatitis C than those with lower levels of acculturation may be explained by the significant association between high levels of acculturation and injection drug use. A number of studies have similarly found that injection drug use is associated with higher levels of acculturation. [32] [33] [34] [35] Given that injection drug use is the most common cause of hepatitis C in the United States, if more highly acculturated Hispanics are more likely to be injection drug users, they also may be more likely to test positive for hepatitis C. 36 Multivariate analyses also showed that having health insurance was significantly associated with testing positive for HIV. A CDC-Kaiser Family Foundation study of data from 25 states revealed similar findings. 37 Bisexuals and MSM were more likely to test positive for HIV than heterosexuals. This finding is not surprising given that male to male sexual contact is the primary cause of HIV infection among Hispanics in the United States. 38 In both bivariate and multivariate analyses, lower levels of acculturation were significantly associated with lower levels of access to care. There are few studies that have examined the impact of acculturation on access to medical care among at-risk or HIV positive Hispanics. A previous study examined the association of acculturation with access to dental care, usual source of care, outpatient visits, emergency department visits, and hospitalizations among Hispanics infected with HIV. 12 This study found that obtaining needed dental care was significantly associated with being less acculturated. Other studies have shown that language barriers can impede access to care among Hispanics in general. 11, 13, [39] [40] Early access to appropriate health care and preventive services (such as HIV testing and counseling) is critical. For those participants in our sample who are HIV positive, hepatitis C positive, or are co-infected with HIV and hepatitis C, lack of access or delayed access to care may result in clinical presentation at more advanced stages of disease. Late clinical presentation with severe manifestations of HIV or hepatitis C may require more intensive medical interventions and may lead to some hospitalizations that might have been prevented, as well as potentially leading to an increase in mortality. 41 A number of socio-demographic characteristics were also significantly associated with access to care. Hispanics with higher annual incomes had better access to care. This finding supports previous studies showing that socioeconomic factors are important determinants of health care use among immigrants and Hispanics in general. 26, [42] [43] Furthermore, participants who reported no insurance had worse access to care. Numerous studies support this finding. 26, [44] [45] Finally, those who reported intravenous drug use also had lower levels of access to care. Previous studies have documented similar findings. 12, 46 Documented participants were significantly more likely than undocumented participants to receive HIV tests, hepatitis C tests, and to have health insurance. Thus, immigration status may serve as a barrier to the use of HIV-related prevention services, such as HIV and hepatitis C testing. We did not find a significant association between immigration status and access to care. This finding may relate to the 1996 change in law that established a five-year bar on the receipt of publicly funded health care services to undocumented immigrants, so that it is not just a question of documented vs. undocumented but also of when the individual became documented.
There are limitations to our study. First, this study was limited to a Hispanic population at risk for HIV in Los Angeles County, and may not be generalizable to other at-risk Hispanic populations. The majority of participants in this study (64%) were from Mexico. The socio-cultural and economic characteristics of this Hispanic population that influence access to care and use of health care services may differ for the numerous other sub-groups of Hispanics in the United States; nevertheless, the findings raise important concerns regarding access to HIV prevention and health care among a vulnerable community and merit investigation among other Hispanic subgroups. Second, although our measure of access to care was self-reported, considerable evidence from previous HIV samples support the validity of this measure. 27, 29, [47] [48] [49] Our measure of acculturation was a self-reported four-item scale that may have lacked the sensitivity of a more in-depth acculturation questionnaire; nevertheless, it had a fairly high reliability (Cronbach's alpha 0.77). Reporting bias is possible for the acculturation item asking about citizenship status, as undocumented immigrants might fear discovery and deportation; however, one-quarter of our sample identified as undocumented. Finally, HIV status and hepatitis C status were self-reported, leaving the potential for reporting bias.
Despite these limitations, this investigation provides valuable information regarding the relationships between acculturation levels and HIV, and among hepatitis C testing, HIV and hepatitis C status, and access to care. The development of prevention programs targeting an at-risk Hispanic population might include an emphasis on outreach efforts to monolingual Spanish speakers and the undocumented, as well as providing education and advocacy on behalf of this population to assist in navigating the U.S. health care system, and providing access to Spanish language hotlines and confidential HIV testing and counseling sites. Programs directed at health care providers are also needed to educate providers about the role of acculturation, its effects in key areas that limit access to services, and strategies to tailor services to Hispanic people based on their acculturation levels. 11, 13, 50 Future large-scale studies on the at-risk Hispanic population are needed to explore further the extent to which acculturation influences HIV and hepatitis C testing, HIV and hepatitis C status, and access to care among Hispanics, so that we may build an evidence base and develop effective interventions that address the relevant cultural and behavioral traits of Hispanic subgroups.
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